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At the request of Dr. T. S. Laszlo, the literature 
was surveyed for reference to the decomposition of 
ammonia as a function of temperature, water vapour 
present, and catalyst used. Iron, nickel and ceramic 
catalysts were of special interest. 

Using Chemical Abstracts, Volumes 41, 1947 - 69 , 

1968, all entries under the keyword '’Ammonia" 
were searched. 

Relevant abstracts were reproduced directly from 
the source and are listed in chronological order 
of original publication. Within each year, abstracts 
are alphabetically listed according to lead author. 
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1943 

. Chem. Abstr. 41, 3356f, 1947. 

'pie relation between che c*~y -transformation or iroa- 
nickel alloy and tie velocity of catalytic decomposition of 
anu-noaia gas when this alloy is used as cataiysc. II. ZU 
»*jot uie nickel content of the ahoy. Tidal>umi Koyano. 
I. Cncm. Soc . Japan 64,1300-8(1043); cf. C.A . 41, 2363A. 
--The catalytic activity of the. alloy (XI — 15%, Fe - 
35%) for the decompn. of >TKj was studied at various 
temps. Hysteresis is observed ; Le. there is a difference in 
the catalytic activity during the rise and fail of temp. A 
tentative explanation is given in the light of the lattice the¬ 
ory. III. Effect of the surface treatment of the alloy. Ibid, 
1430-5.—The effect of various treatments of the Xi-Fe 
alloys (Ni • 10# 15%) upon the catalytic activity for the 
decompn. of ammonia gas was studied. When the alloys 
arewashed with 15% HXOj and reduced at S00 # by means 
of Hi, no eiTecc of a-rtransformation is observed in the 
catalytic activity. When the alloys are oxidized by oxy¬ 
gen and then reduced at 800* by means of Ht, hysteresis of 
the catalytic activity is observed. T. Katsurai 


1947 

2. Chem. Abstr. 4^, 2744d, 1949. 

The preparation and transformation of iron nitride. M. 
* W. KohhoduiUcr and K. lamucs. Z. annr%. Chem 255, 
; 73-3(1947).—The prepu. of rue nitrides of Fc by reaction 
.of Fe with XHtiintl the catalytic decompn. of .VII 4 with the 
intermediate formation of Fe 2 X arc discu.^-d. 

-_ . _ .... __I. E. Campbell 


3. Chem. Abstr. 42, 2501g, 1948. 

Kinetics of synthesis and decomposition of ammonia on. 
various catalysts. M. Tcmkin and S. Kipcrmaa (Karpov 
Inst. Phys. Chem., Moscow). /. Phys. Chem . (U.S.- 
S.S..) 21,927-52(1047) (in Russian); cf. C.A. 36,6392*.— 
The equation for the rate 9 of reaction, 9 ■ hiP\{Pl/PV)* 
— in which ?i, Pu aod Pi are the partial 

pressures of Mi, Ha, and XII j, resp., and ki, and a are 

' const., is integrated by assuming the. total pressure to be 
coast. The energy of activation is expressed as a fu action 
of a. The best compn. of the gas mint, is given by iV-- 
Pi — 3a. The above equation is valid only when the 
system Is not too far removed from the equfl. state. 
Variations of the adsorbed amt. of X 3 may cause the 
decompn. o: XKx to be a zero-order reaction at very low 
XHi coccus. Consideration of earlier expts. shows that 
the equation is valid for various catalysts (Fe, Mo, \V, U, 
Ce, Mn, Os, Ru, Cu, and Pt), that a usually is 0.5, and 
that the activation energy is almost independent of the 
nature of the catalyst. This proves that the reaction 
mechanism is identical on various catalysts. T!:u rate of 
synthesis should dc»>end on the degree of uniformity of the 
catalyst surface. 57 references. _ J. J. Bikcrman 


1948 

4. Chem. Abstr. 43, 7312h, 1949. 

Kinetics of the decomposition of ammonia on iron. 

J. Zawadzki and E. Pasternak. Quit. inlcrn. accd. pulon . \ 

set,, Classe sci . math. nut., Ser. A., 1940-16, 110-22(1948; 1 

(in English); cf. C.A. 26, 3137.—Former conclusions 
regarding the constancy of resistance and temp, of Fe 
wire when it is used to decomp. XK* were investigated 
by a static and a dynamic method. Under the static 
conditions the same wire showed an increase of contact 
properties; this counteracted somewhat the opposite cf- ) 

feet of diminishing concn. of XH 4 and the increasing concn. 
of H*. Likewise a const, temp, in Fe wire did not result, 
since the resistance increased with an increasing concn. of 
NH*. Because of opposing ctTccts the reaction appeared 
to be of zero-order, though actually of frrst-ordcr. Like¬ 
wise a similar decompn. oi'XFr* rut W wire was diown to 
be of first-order. R. K. Dunbar 

1949 3 

5. Chem. Abstr. 44, 1313h, 1950. 

■" Catalysis on noaururorm surfaces. G. D. Halsey, Jr. 

/. Chem. Phys. 17 , 758-^1(1949).—With XH* de¬ 
compn. as an example* the kinetics of a heterogeneous re¬ 
action are discussed. On a continuously nonur.iform sur¬ 
face, no singlb reaction step is the limiting one; on, the 
optimum sites 2 reaction steps are equally slow. The ex¬ 
pression for over-all velocity is developed, and solved 
exactly for the case of an exponential distribution of acti¬ 
vation energies. It appears that if the distribution is 
•broad, its exact shape is imimportniu , bin th.it a tact or r, 

•connected with the amt. of adsorption enucy vaitubh- i<*r 
{Catalytic work, is important. For a Urn.id dbirilmiifni, 

:the pressure dc;>ciulcnce of the ovi-r-aIIirate b ;lu* 'emu: as 
'the pressure dependence on the optimum sacs. Because 
the position of the optimum depends on pressure, it cannot 
be assumed that the surface is ‘'effectively uniform 
.The simplest of XHj kinetics is discussed, but it appears 
that on a nonunifonn surface, much more extensive 
expts. than have been available are necessary to elucidate 
properly the kinetics of a reaction. L. J. E. Hofcr _ 


6. Chem. Abstr. 47, 5744g, 1953. 

.Magnetic properties of iron-carbon catalysts. S. L. 
Kiperman and M. I. Temkin. Problemy Kinetiki i Kata - 
liza 6, 206-9(1949); cf. following abstr.—Carbon (from 
sucrose, burned at 700-S00 0 ) of sp. surface area 94sq.m./g., 

• was impregnated with ether soins. of Fc(CO); and decompd^ 
by the method of Klyachko-Gurvich and ICobozcv ( C.A . 
36, 4013*); the catalyst had approx, the same catalytic ac¬ 
tivity for decompn. of XH*. The magnetic susceptibility 
X per I g. Fe was measured by the Gouy and the Curie- 
Chcnevcau methods on catalysts with diiTcront Fe contents 
(different surface coverages a), ff the Fc were present in’ 
the form of isolated atoms, as called for by die ensemble 
theory of Kobozev (/. Phys . Chem. (U.S.S.R.) 13, 1 

(1939); 19, 48(1943)), the susceptibility should he X — 
iVfln(» -p 2)/8£7Vl, where .V — Avogudirn’s no., 3 « 
Bohr's magneton, it — 4 » no. of unpaired electrons, .1 » 
at. wt., i.e. X — 1.78 X IB 4 . Acumlly measured values, 
even at high a (up tn-OiMU) were <*onsuU rai»ly higher than 
the max. possible X for paramagnetic Fe. It is. :1a rvforc, 
concluded that the Fc on C F fummiagiicl ic ilown t*i lowest 
a (0.00003); X is not much ditTcrcnU from, the susceptibility 
9fJ^X n .. m V<rh* niixt. with C. The fact that X increases some¬ 
what with rlccreasiug a is taken as an indication that the 
size of the Fc crystals iurre-ascs sfiiiirwtiat. 3*he hr rryMaK. 
arc made nf no less than IfKtfJ atoms, fu the ensemble 
_ theory, this won If l require a migration range alKHti I0 1 at. 
areas. The migration range of the ensemble theory proh- 
ably does not exist at all. X. Thou 
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. 1949 (Continued) 


1950 (Continued) 


7. Chem. Abstr. 49, 154l6d, 1955. 

Catalytic processes on nor.u.iifortn surfaces. M. 1. 
Tcinkia. _ l* r aide my KafUkt i A ninh.n, . I had. Nuuk 
SNS. R. 6, Grirrn^rmtyi Kata Hz 5i 4*,5{:i9i9*. -Tly a iiu- 
nerfesi.! >t» , | , wisc analysis of il;*Ui *m fUeouipii. of Shi l- by 
Stock and Ihwicusteiii (of. C..1. I, iri'.il)), it is.shmwi iluit 
their equation matches the (lain hotter limit does the I. 
Langmuir's equation; this indicates that the concept of a 
uniform surface <h>cs not apply. Simple I*'riimkm and 
Freund licit Isotherms do not acomnt for a limited no. of 
adsorption >iu*s on tin* surface. An equation for the 
generalized surface-catalyzed reaction A • • U is derived 
for the case where adsorption .of; II is negligible. Analogous 
to the cuficcpU used hy firpusted in lilts ucidcitiilyxcd 
reactions, it L* postulated that < *■ Gb 9 , where G and £ 
arc consts., c is defined as a kinetic const, in A » «dt, 
where A is the prolxahilhy that the mol. adsorbed on the 
given site reacts in timed/, ;uid /> Is the roast, in the equation 
a * p/lp -r A); where f> is gas pressure, and <r the probability 
that the site is occupied. This postulate correlates the 
adsorptive and cutalytirrdly-kinctic characteristics of the 
surface sites. With tin * -‘date all fractional exponents 
in the pressure term of ».n: talc equation of tlie surface- 
catalyzed reactions can l>c explained on the- basis of one of 
the 3 types of adsorption isotherms: logarithmic (Frumkin), 
Freuudlicli. and Freuncllicli’s vrith admission of a ncg. 
exponent in the power term. Kinetics of the catalytic 
decompu. of XU.i, tiic reaction of CO with FT-jO vapor, aud 
the oxidation of SO^arc interpreted on liasis of the promised 
relations. Variation of the fractional exponent with 
method of prepn. of the same citalyst cannot he explained 
on the Ikislh of mutual interactions of the adsorbed species 
alone; a non uniformity of the surhice must be assmncrl. 

. ..._ Andrew Dravnick* 


1950 

8. Chem. Abstr. 44, 6713c, 1950. 

Xltrides and kinetics of decomposition of ammonia on 
caa catalysts. I. A. Lcgcucticuko (lust. Client. Tcchuol., 
Dnepropetrovsk). Zhur. Fiz. Khini. 24,31l -20{ 1950) i— 
Dry XHa was passed through Fc catalyst (11 g.in 2-3-mm. 
pieces) at 400-450*. The XH* in the outgoing g:is 
■szs sepd. and detd., and the ratio X:K in the residual gas 
detd. interfer ometrically. If this ratio R was less 
than 1:3, re nitride (I) formatiou took place, and the 
inu of I formed could be caicd. from R . During one 
txpt., the rate u of decompu. of XHj increased with time 
zzd became almost const, (in, e g., 10 min.) ; siinultuu- 
tcesly, the rate » of I formation decreased and Ikrninc al¬ 
most zero in 10-2Q min. (wlicu the rate of gas flow was 
6-19 L/fcr.). The dcconipn. of XK 3 and the formation of 
1 take place on different surface patches. This was con- 
gacd by adding ri- to Nrl.; this addli. (e.g., 33 inol* %) 
liv.lt asected a but reduced v xo, c.g., one-half- Addn. of 
KiO (e.g. 3 mol. %) lowered u and had nuclear effect on 9 
til extended the time of I formation so that the anal amt. 
d I termed was greater than in dry NH*. Addn. of H-O 
to XHs at a time when the catalyst already contained 
such 1 caused increase in R above 1:3, he. displacement of 
“ciomicalty sorbed" X by HsO. Dccompn. of XHa can 
cccur either directly or as a sequence: formation of I on 
sactive spots —» migration of I to active spots — decompn. 
c i I; poisons stop the migration. J. J. Bikerman 


9. Chem. Abstr. 45, 5011d, 1951. 

The catalytic decomposition of ammonia. IV. Decom-—*- 

position by means of nickel: Sho/.a Miyazaki (Tokyo 
Inst. Tcchuol.). J. Ghent. Soc . Japan, Pure Chem. Sect., 

.71,77-SO(1950); cf. C.A. 45, 2759c. 4124/i—The decompu, 
of XHj gas on Xi metal was star lied at 700^773*. The 
NKa pressure was 150-350 nr.n. ZIg. The reaction is re¬ 
tarded by the II* gas produced in the reaction. The relation 
between the reaction rate and the XI U gas pressure is ex¬ 
pressed by a J-type curve. The caicd. activation energy 
from these initial reaction velocities is 47.2 keal; per mol. 

V. The equation of reaction rates. Ibid. 335-8.—A theo¬ 
retical equation on the reaction rate was derived by statis¬ 
tical mechanics. The structure of the adsorbed or activated 
NH* gas mol. was discussed by comparing theoretical and 
empirical equations. T. Katsurai 


10. Chem. Abstr. 45, 6473a, 1951. 

Catalytic decomposition of ammonia gas. VI. The 
equation of reaction rates. 2. Shozo Miyazaki (Tokyo 
lust. Technol.). /. Ghent. Soc. Japan, Pure Chem. Sect.. 71, 
372-5(1950); cf. C..4. 45, 5011 dr —The theoretical relation 
between the XHj pressure ar.d the reaction rates is derived 
by statistical mechanics. The structure of the adsorbed 
or activated XH = p. s moll iscxumd. in the light of the theory . 
I VH. Decomposition on tungsten. Ibid. 424-0(11)50)!.—The 
catalytic decompu. of Xrl; gas in the presence of \V was 
observed at the temp. 730-S10*. under the pressure 15 
! mm. Hg. The theoretical equations explain the observed 
relations between the reaction velocities and the XH. and Ha 
gas pressures. Tlie heat of activation and the heat of ad¬ 
sorption of XH; gas on W arc calCd. They arc 46 A keal./ 
mol. and 26.G keal./mol., resp. VTH. Decomposition on 
molybdenum. Ibid . 433-5.—The thermal decompn. of 
i XKa gas in the presence of Mo was observed in the XHa gas 
pressure range of 3-15 nun. Hg at 700-760°. The relations 
between the observed reaction rates and the gas pressures 
ore represented by the theoretical equation (cf. Part VT, 
above). The activation energy and heat of adsorption of 
. XHa gas on Mo are caicd. to be 45.7 keal. mol.* 1 and 22.8 
-beak mol.* 1 , resp. T. Katsurai 




11. Chem. Abstr. 46, 8480'i, 1952. 

The kinetics of decomposition of gases at metal surfaces. 

R. Mutcahy (Commonwealth Sci. Iud. Research 
: Organisation, Mcihourne). Tranx. Australian Inst. U'lr.ls 

3, 07-70(11)50/; Auslrrti>i\int* /£*r;r. Dec. 7, 1950, 53-6._ 

In this review of the theory of :»ttal-gas surface reactions, 
the results of: published expis. on th?. rate of deposition of C 
from C‘l* and f*; X front Xi,'. .ut- ricMTil»<‘d briefly, together 
with a^co:nparis#Mt of nwtiou rate witli tiic <lilTusion rale in 
corbtiruiug and uitridlitg i>rm:cv.t s. 29 references. 

S. Mouy 
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1951 

>. Chem. Abstr. 45, 5502d, 1951.- 

Catalytic .capacity of sintered iron material. G. F. 
Huttig, I*. Zagar, and E. R. Ilunak. MwmisL. 32, IS3 <►; 

95l)i—The energy of activation for the dvcouipu. of 

Hi by Fe is 22,ti00 cal. fur Ifanuitng Fe (reduced and 
sintered in H 2 stream) and I5.7UO cal. for carboityS Fe- It 
is independent of the degree of sintering and tiic sintering 
temp. ±ae activity of the catalyzing centers in carbonyl 
- w 4 h superior, but Hametag Fe has more such cen ters. If 
Kametag Fe is reduced and sintered in a stream of NIL, 
its catalytic activity is improved considerably. 

--- - -. . .. _ Alfred M. Pommer 


>. Chem. Abstr. AS, 3383d, 1952. 

The thermal decomposition of ammonia gas. 3X De¬ 
composition of ammonia gas on various metals at low pres¬ 
sure. Show Miyazaki (Tokyo last. Tcchnol.). J- Chem* 
Soc. Japan, Pure Chem. Sect., 72, 1^3(1931); c£. C.A. 43, 
73641.—The dccompn. of NH* gas on W, Mo, Ft. and Xi 
was studied at 650-S00* in the pressure range 0.5-1.0 X 
10 "“ 1 mm. Hg. In each case the retarding action disap¬ 
pears and the relation between pressure and voL is repre¬ 
sented as the Is e-order reaction with the lowering of pres¬ 
sure._ __J- T. gafcsurai 


1953 (continued) 

16. Chem. Abstr. 49 , 13059d, 1955. 

Catalync corrosion. S. Z. RoginskiT, I. I. Tret'yakov,- 
and A. B. Shekhtcr. Doklady .{had. .Vc iuk S.S.S.R. 91, 
SSI—*(1953).—Corrosion of tncuU inducing catalytic re¬ 
actions is called catalytic corrosiou. To dee. tiic causes of 
this corrosion die catalytic dccompn. of XKj in the pres¬ 
ence of Fe, Cu, and Pt was investigated. This reaction is 
endothermic and thus the effect oi local heating as a cause of 
corrosion is eliminated. Electron micrographs oi these met¬ 
als after having catalyzed tile dccompn. of Nil* reveals 
that: in the case of Fe die mark s or. polishing disappear after 
10 min. ac 625° and the surface becomes covered with a po¬ 
rous substance with no definite cryst. structure; for Cu, 1.5 
hrs. at SOQ* is. required before the polishing scratches dis¬ 
appear, revealing intergranular boundaries; with Pt the 
same effect is achieved after 7 hrs. at 9G0*. The action of 
; N or H separately docs not affect Fe and Cu, but on Pt 
there appears a modification of the surface, which can be 
removed by heating, however. Three possible causes of 
. this corrosion arc put forward: (I) increase of mobility of 
• surface atoms induced by the catalytic reaction and the use 
of part of its free energy either directly as excitutiou energy 
or indirectly as energy of formation oi surface nitrides; 

(2) effect of sorption of gases on mobility not directly con¬ 
nected with catalysis, for example, sorption of XHj or H; 

(3) formation of new phases in die conditions of catalysis. 

N. Goldowski 


1952 

’’•hem. Abstr. 46 , 10807i, 1952. 

Application of the Teinkia kinetic cquati'v: ammonia 

mthesis in large-scale reactors. D. Amiable (Imperial 
hem. Tnds. Ltd., BiUkigham, Engl.). Cheat. En~. Sci. 1, 
i5-5-l( 1052). —T he fitting of the Temkia kinetic pqtmtiou 
3 plant data obtained at temps, of 370-559* and at pres¬ 
orts of 2i5 and 300 Ul;u. wu 1 . to find a rncx-urc of 

atalytic activity ami to provide :i utcuttf of cstg. the I>cst ( 
radical reaction conditions. Tin* apparent activation ( 
nergy for XU; d< eou.pn. is '15,80'> ml./mcd. at 24o atm. 
nd 47,W cal./mol. at •'/)& atm., \wU»;c miction velocity 
oust. f*»r ‘Id’, dccompn., :.s del*!. iron; tiie plant clata^coii- — 
)nncd well with the Arriu:nids'•*{»«:» tiou. ^ ^ C-jwefC. ^ . 


1953 

. Chem. Abstr. A8, 11579c, 1954. 

Decomposition of ammonia over doubly promo tea trow 
ralysts. I. Homo Kobayashi and Osiunu Xislnjima 
{okkaido Ur.iva, Sapj>oro). J. C/teut. Soc . Japan,, fnd. 
icm. Sect. 56, 337-0(1053).—Tl:c rate of dccompn. (I) of 
Ha was measured for several kinds of Fe-AhOi-K-O cata- 
its at 3S0-533*. The variation of I with the coucu. of 
Ha in mixed gas showed 3 steps, and on iiuerprctaiiou 
is. tried that the stepwise progress of I is attributed to 
talytic centers or Fe, Fc*N, and FesX -r Fc*X, whicS* are 
rmed'progress;vciy on catalyst surface with XKv conen. 

Katsuyu. hum ye 


1954 

17. Chem. Abstr. 49, 13748f, 1955. 

Kinetics of synthesis and decomposition of a current of 
ammonia over iron catalysts. M. T. Rusov and Ts- V. 
Pevzner (L. V'. Pisarzhevski? lust. Phys. Chem., Acad. 
Sci. Ukr. S.S.R., Kiev). Zhur. Fiz . Khtm. 2S. :;7 

(1954); cf. Temkin and Kiperman, C.A. 42, 23olg.-—The 
rate of decompu. of a current of NH a at various temps, and 
pressures in tile presence of porous Fe granules (diam. about 
9 mm.) (I) as well as Fe foil (II) was measured in a described' 
.and illustrated app. in which tiic reaction took place in a 
* Mo-glass or SiOi vessel contg. a thermocouple. Results arc 
tabulated and graphed. The reaction rate in the temp, 
range 290^500* is detd. by diffusion exchange in the I. 
The reaction proceeds only in transitional kinetic regions 
and is confined to those portions of the I which lie within 2 
mm. of the surface; the apparent activation energy (£) is 
•17.5 to 21.0 kcal./mole. Over II at temps, from 540 to 
740* the reaction proceeds in the external kinetic region; E 
is 54 kcal./mole. Above 740° transition to the external dif- 
| fusion region occurs. The transitional regions observed 
; with I do not appear with II- Measurements of the rate of 
.formation of Xllj in a current of mixed X and K over I at 
temps, below 390* show that this synthesis proceeds in the 
internal kinetic region; the li oi dccompn. is til .11 koaL/' 
mole. At optimum temp*, tin* rate of NT'ti format ion i* 
detd. by diffusion cxciituigc in the I; the reaction pr<K-cisIs in 
transitional regions. J. W. Lowclivrg, Jr. 


\ 
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1954 (continued) 

.8. Cliem. Abstr. 50, 1435b, 1956. 

Nineties of decomposition of ammonia over cacalvsxs of 
different kinds. M. T. Rusov and Ts. V. i\arxncr (L. V. 
Pisarziicvskii Inst. Phys. Chem., Kiev). Zhzr. Fiz. Khitn . 
23, 1765-9(1954); cr. CM. 49, IC74S/.—Tlic rate of dc- 
compn. was measured of XK f (I) in a mixe. of X and II 
with IQ-i.4% I at initial I portml pressures around ICO mm. 
and temps, between 700 and CJO* in a described and illus¬ 
trated 5:0- vessel ^designed to minimize diffusion effects) 
without added catalyse as well as iu the presence of Cu or Pc 
roil. Data on I partial pressu r e after 2 hrs. reaction time 
are graphed. The activation energy (£) for decompn. of I 
xa contact only with SiO- is 2S.2 kcal./;nolc; the reaction 
prgqeedsjjrfly abova 72Q*. Cver Cu Z Yuries with I eonen. 

, irom 57.5 to 62.0 kcai./mole. Over X*e tlie reaction proceeds 
above 740° in die external-diffusion region. The specific 
rate coasts. (£) foe Fc, Cu; and SiOi and their frequency 
factors ( Z ) arc tabulated for the temp, range 715-60*. At 
760* (I partial pressure 0.144 atm.) values of k for Fc, Cu, 
and SiOiarc 42230, 2.420, and 0 lQOCS 3 moles/L-scc., resp., 
whereas die corresponding values of Z arc I.G9 X IQ. 1 * 
1.08- X 10 1 *, and 7.S4 X 10*, resp. J. W. Lo weber g, Jr. 


1955 (continued) 

21. Chem. Abstr. 53, 2508f, 1959. 

Microscopic studies on fused catalysts for ammonia syn¬ 
theses. IV. Decomposition of ammonia over two different 
constitents. Yoshio Osumi (Kyoto Univ.)i 'Bull- Cium. 
Soc. Japan 23, 156-61(1955); cf. C.A. 52. 508 \b. —An 
unreduced Fc synthetic XK* catalyst promoted with K-0 
or K-0 and AUOa was sepd. into 2 different sorts of powders 
(A and B). Their catalytic activities for deoompg. XK« 
mixed with K v/cre studied at atm. pressure by a specially 
“devised flow method. It was found that A powder was more 
active than B between the temp* of 400 and 500* for gas 
mixts. of various compns. The liability to the poisoning 
effect of H a O vapor or CO was equal. Heating both powders 
to 740* for 1 hr* had no effect. At 830* for 1 hr. B powder 
became less active and A powder also became less active, 
but soon recovered in the course of a run. The activity of a 
KjO-free AhOt-promoted catalyst was not affected by add¬ 
ing a small amt. of KjO-rich 3 powder before reduction. 

1956 

22. Chem. Abs.tr. 51, 3256f, 1957. 


1955 

9. Chem. Abst. 49, 15412c, 1955. 

Decomposition of ammonia by doubly promoted iron 
catalyst. H. Kinetics of the decomposition. Haruo 
Kobayashi (Hokkaido t/niv., Sapporo). J. Chem. Soc. 
Japan , Iiul. Chem. Sect. 5S, 490—1(1955); cf. CM. 48, 
679c.—A theoretical examu. of the rate of decompn. of 
Is on the surfaces of iron catalysts has revealed that the 
—te-controlling factor is the desorption of X from catalyst 
surfaces. The rate of decompn. of XIIj (U) in unit length 
of catalyst layer is expressed by the following equation: 
U — i{2s*/(I *— where x is the mol. ratio of N'H* 

in the gas, k is a cosisC., and n is :Lnothcr const, concerning the 
statcof sorption of Xon the catalyst surface and takes the cor¬ 
responding value between 0 and 1. The data reported ir. 
the preceding work (foe. cit.) were analyzed by the proposed 
formula and were discussed iu relation to the different areas 
on catalyst surface which are occupied by different kinds of 
compds. between Fc and X. The results of earlier workers 
were also compared and discussed. It has bees also sug¬ 
gested that the rate of desorption of X is basically similar 
to tlie rate of decompn. of Fc-X compds. on surfaces. Tlie 
type of equations expressing the decompn. race of XH* 
varies with the reaction conditions and (or) the kind of 
catalyst. Katsuya Inouye 


The kinetics of the decomposition of ammonia on iron. 
; G. M. Schwab and R. Krnbetz (Untv.. Munich, Ger.). 
;2T* Elektrochcm. 60, S5o—9(.1956); ci. Temkin and Pyzhev, 
: CM. 35, 7273*.—The decompn. of XH* on a nonactivated 
j Fe was measured by a quasisintisticnl method in the region 
■of low pressure. The kinetics of Temkin and Pyzhev is 
essentially con Armed. _ H. H. Jaffe 

1957 

23. Chem. Abstr. 51 , 18512a, 1957 

Hydrogen-nitrogen mixture by thermal drcomposition of 
ammonia. SU*ckholins Snjifjf** I.i. F::l!»nks A/ll fW. A. 
Backiund, inventor). Swed. 137.017, Fib. *24, 1057. 
XH a is led over a catalyst at a nr-td srttip. (Wi’j wrth.it 
the outgoing proportion of tmchaugi'd XW . i- hr.s than 0.02 
vol. %. The catalyst consists uf Al **vidr in grain size 
coated with a layer, obtained l»y the rcdiict ion of ..\ides «.f 
Fe or ouc or more of the mutate Cu. Co, Mu, Cr, or Xi. 
The catalyst is obtained by heating Al oxide grains with a 
soln. of the above-mentioned uictute; tlie grains wrr dried 
slowly and then treated with ft. I hiring nitrides arc 
formed in the surface layer by decompile of N'Hil this makes 
the catalyst more solid. Torsten Jakobsoa 


0. Chem. Abstr. 54, 18907c, 1960. 

Apparatus for the catalytic dissociation of ammonia. 
Societe chimiquc de In. grande paroissc (Azote ct prodnits 
chirciqucs) (by Alfred Xormand). Fr. 1,093,755, Oct- 
22, 1955. An app. is described for die catalytic decompn.* 
cf gaseous XKj which is designed to minimize the deteriora¬ 
tion (by nitriding) of metal parts and of tlie catalyst. 
This is accomplished by control of the temp, and die XHi 
content of the gas and by selection of materials of con¬ 
struction. Two catalysis arc used. The 1st catalyst. 
> Operating at 7C0*-9GQ*, is cf low activity, resistant to 
' ai trifling, and consists of a refractory material, such as 
porous porcelain, impregnated with metal oxides, such as 
XIO, MoO : , or CoO. This catalyst decomp. a Large 
portion of the XH* in the feed gas. The 2nd catalyst, 
spending at 430-6GG*, is aa active, reduced Fc oxide 
catalyst which lowers the XH, content to substantially 
the equil. value. For piirts of the app. at >300* and 
brought into contact with gas rich in XIU, high-olloy steels 
(XI >25%), or high in Xi and Co, or Inconel arc used. 
The inlet gas to the reactor is dild. with X and rl recycled 
from the outlet with an injector by using gaseous NH* at 
5-10 atm. as the motive fluid. 


24. Chem. Abstr. 53, 38h, 1959. 

Mechanism of catalyzed decomposition of ammonia in the 
presence of doubly promoted synthetic catalyst. I. De¬ 
composition rate. Juro Horiuciii and Isamu Toyoshima. 
y. Research Inst. Catalysis. Hokkaido Uni?. 5, 120-4 *,(1957)7' 

—Under steady-stale (in tlu* alr*cncc of turlm- 

lence, diffusion, and iuUnmoircncity »»f lemp. Jand flow rules, 
the rate of decompn. of XHi (I/c) with ;i rcduccil <loub!y j 

promoted Fe catalyst Ls given by: Uc » [dv, 4 /J(l/A')i/ j 

7(1 4- Ye?)*, where X — 2«V.v + Hu. y? - the observed ' 

fraction of XH, outflow rule over total outflow rate; ’ 

V - — the vol. of catalyst ln*d; <Vi ami Hu — the inflow rates • 

of XHj and M, resp. Devinthms due to turbulence and dif¬ 
fusion and to temp. inhouutgiMiiity arc ihcorclically an- 
alyzcd. witU correcUfl values tor Ue given as a Iiiiicimxi ot 
temp, and mol. friction of NH». Joseph Harris 


Jource: h1^p"&:^^^?industrydocuments.ucsf.edu/docs/tkvl0G00 
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1957 (continued) 

ChenK Abstr. 52, 894e, 1958. 


—Review of radiation-produced react ions inv®v«s xi 
T mixes, with CO, H-CuO, 0, formation »£ 0*, decompile. or 
H-0, decompn. of H'.O:, CO, COs, Xj, Xr-Oz^ciccoir.pn. of N. 
oxides, formation of NH a , decompn. of Mti, formation, or 
hydrazine, decompn. of hydrazine. A brier discussion of 
ionization and excitation processes in tlicse reactions is 
given; 215 references through 1056. G. M. Kosolapou 


5. Chen. Abstr. 51, 10876f, 1957. 

Hydrogen-nitrogen mixtures by decomposition of am¬ 
monia. John C. Upton and Ralph L. Robinson (to Imperial 
Chemical Industries Ltd.)* Brie. 76S.GS1, Feb. 13, 1957. 
An improved catalyst is described for use in XK* cracking 
app. for production or K and X for metallurgical and orher 
purposes. Thus, the catalyst chamber is Ailed with pellets 
of Xi supported on *-Al-Q a (X; content 10% by vet.). The 
chamber (Xi-Cr-Fe alloy) is indirectly heated to maintain 
a catalyst temp, of 000°. XII* is passed through at a rate 
of 4C0 vols./voL of catalyst-rilled space/hr. With this 
arrangement, the XH a content of the cracked gas is <- 
0.015% by voi. After 10;0G0 hrs., no pressure-drop increase 
through the chamber is noted. The improved catalyst is 
not attacked by XHj. It is more efficient than other Xi 
catalysts under identical operating conditions. It does aot 
spall or sinter even at 1200°. It permits a moderately 
low and wide range of operating temps., and it may be used 
over very long periods without apparent deterioration, 
'he catalyst is prepd. by conversion of Al a O a to the a form 
,y heating for 2-3 days at 1000-450°. It is held at the 
higher temp, for the last 3 hrs., cooled slowly in a kiln for 
another 2-3 days, and impregnated with Xi sulfate sola. 
It is drained, dried at 120°, ;uid calcined in air for 4 hrs. 
at 450* to dcromp. the nitrate t»> the oxide. Filially, 
metallic Xi is formed by rcductiou with II. T. P. G. 


1958 

7. Chem. Abstr. 52^, 17639d, 1958. 

sBissociacion of ammonia. B. M. Estria. U.S.S.R. 
111,854, May 27, 1053. XHj is catalytically dissoed. in 
the presence or a metal e.g., Fe or XI, deposited on a carrier 
. i of Al;Oj. The catalytic activity is increased by adding Mg 
? L to the conzpn. of the catalyst. M. Hoseh 


1958 (continued) 

29. Chem. Abstr. .53, 3858b, 1959. 

Catalytic decomposition Gt ammonia on evaporated iron 
films. S. R. Logan, It. L. Moss, aruhC. /Cembali (Queen's 
Univ., Belfast, Ire.). Tran:. Faraday Soc . 54, 022-30 
(1953); cf. C.A .45,331 b. —The decompn. of XI h in XHj-Ii* 
mixts. was followed by mass spoetrorne try. With small XH a 
content, initial rates to K a ar.d X a , without apparent loss of 
X* to the catalyst, gave an activation energy of 38.8 keal./ 
mole and were proportional to 7 p% t . Reaction mix ts. 

liaving a higher NIL pressure reacted with Fe to form Fc*X, 
confirmed by x-ray diffraction analysis. Activation ener¬ 
gies for the formation of the nitride phase were 38, decompn. 
33.6, and hydrogenation L4 kcal./molb. Desorption of X* 
was the rate-detg. step, in XH a decompn. Where Fc,X 
was formed, the effect of temp, on the rate of production 
of N* showed 3 distinct regions corresponding to decompn. 
of NH* on Fe, on a surface whicli was becoming increas¬ 
ingly nitrided, and finally on an Fc«X surface. V. R. D. 


30. Chem. Abstr. 55 , 3262e, 1961. 

Mechanism or tne catalytic decomposition of ammonia. 
Mikl6s Magyar (Univ. Chem. ind., Vcszprcm, Hung.). 
Veszprcmi Vcgyipari Egyctcm Kozlcmcnyei 2, 241-G( 105*3).— 
The decompn. of NII a: on W and Fc catalysts was studied 1 . 
On a W catalyst, the reaction proceeds as follows: XH a -rf 
W - W-N + 1.5H, and W-X - 1.5 X a 4- W. The 1st 
reaction is very fast; thus, the over-all' reaction rate is^ 
dcid. by tlie surface recombination rate of the X atoms." 
Emmctt r s hypothesis ( Catalysis, 1954, p. 141 (CA 48, 
3784a)) regarding this process was confirmed. On a Fe 
catalyst, similar processes were found to take place. ; 

G. J. Emyci 


31. Chem. Abstr. J53, 13452i, ‘1959. 

Catalytic decomposition of ammonia. _ L. Osipov, F. 
Osis, and I. Kimetic. Laivijas ValM* Univ* Kim. Fak., 
Zinatniskie Raksti 22, Xo. 6, 101—6(11)58).— The r<*acu**ii 
2 XH a — X a -f- 3 H a was studied on tlie following Fe-c<»utg. 
catalysts: Fc chiDS, Fe silicide (I), activated I, and magne* 

; titc (II). This reaction was further studied by using as 
catalysts si l irate bricks, MgO, ;;:ni a 1 synthetic prodm t 
prepared from K,Fr.(GX)« and AUXfhhMl f*G which at¬ 
tained various amts, of ICjO, /VI a O a , aud Fc 2 Os. The dc- 
CKiipn. w;is St ml icd at 00(>, 760, NOO, and 900*. Of all 
the materials, a II mined in the Ural Mountains was the 
most active; it decompd. the Xll a noticeably at 600V 17 
references. Werner Jacobson 


3. Chem. Abstr. 53, 11968f, 1959. 

Mechanism of catalyzed decomposition of ammonia in the 
presence of a doubly promoted synthetic catalyst. H. Analy¬ 
sis of experimental results for the rate-determining step. 
Juro Horiucin and Isamu Toyoshlma (Hokkaido Univ., 
Sapporo). J. Research Inst. Catalysis* Hokkaido Univ . 6, 
68-37(1058); cf. C.A . 53, 38*.—-In the catalyzed reaction 
"L. Xs ^ the rate-detg. step is: XH^ V — X«j*. -r 
Hw.- The catalyzed decompn. rate was statistical-mecxian- 
ically formulated according to the generalized theory of 
reaction rate:; (cf. Cut. 43, 6494r) as a function of XTI a mole 
fraction and temp., ignoring all adsorptives but X^, . as 
confirmed by analysis of exptl. data of adsorption. *The 
tormula thus obtained for each cf 2 possible rate-detg. steps 
w-s fitted to cxptll results (C.X. 53, 3*S/i) with adjustable 
meters, i.e. the no. G\ ofsites X for the crit. complex of, 
Vr step per unit area of catalyst surface, t;;e par¬ 

tition function (2« N » of gaseous X-. and the heat a.V.v, of 
dissociative adsorprion of X*. The result was that the 
crystallographic Ci and spcctrographic Q 9 S * of 10* 4 and 1G U , 
resp., as well as the -expel, value of AAV. of 37 kcal./mol. 
were reproduced solely in the case when XH ^u . —^ -r 

with S consistiitg of 2 ads<*rfition sites for ench X 

^riycd. Source: itttpso//wwv 


32. Chem. Abstr. 56, 3132d, 1961. 

Decomposition of ammonia in a fluidized bed with iron 
catalyst. Ffil Szolcsanyi, Ferenc 3od6. and Antal Pasztor 
(Univ. Chem. Ind., Vcszprcra^ Hung.); Veszpremi Vtgyi- 
pari EgycUm Kozlcmcnyei 2, 65-3(1953).—TIjc app. de¬ 
scribed (cf. following abstr.) was used; The catalyst 
employed was Fc, as used in industrial XH« synthesis, of 
0.20-m*n.-di:im. particle size. Feed rates were 0.2-5.0 
1/min., temp, range was 4. r ^)-r/)0 9 . Tltc activity of the 
.fluidized bed was appreciably larger than that of. the station¬ 
ary bed. In a stationary bed the direction of flow (whether 
up or down) made no difference in the results. The av. 
conversion rate increased with an increasing feed rate. For 
any given bed, a sudden increase in activity occurred al¬ 
ways at the same feed rate; this coincided with the change 
from the stationary to the fiuidizcd state. G. J. Emyci 
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1959 (continued) 

35. Chem. Abstr. 54, H622i, 1960. 


1958 (continued) 

1. Chem. Abstr. .53, 12809e, 1959. 

Alechantsm o: catalyzed decomposition of ammonia in the 
presence of doubly promoted synthetic catalyst- III. Hys¬ 
teresis of the decomposition rare. Isa:nu Toyr«!;i;;ui and 
Juro I.'oriueUi (Hokkaido Ur.iv., Sapporo). J. Research 
liisi. Catalysis, Hokkaido Ur.iv. 6, 14U-GG( L5.;S)(i;: English/; 
or. C.A . 53, 11968/.—H-Xil* mixt. of different definite 
compns. was allowed to flow through a catalyst bed used in a 
previous expt. (C-4. 33, 2$h) m at 487° mid I atru. total 
pressure, and the resulting per cent ( R) of Xtl* decompn. 
at the sternly state finally attained was observed similarly 
as in the previous expt. keeping the inflow rate ( .V A ) of XHj 
at 70 cc./:;;iu. and successively kicrcasiug oc decreasing that 
(Xa) of H from one to the ocher observationu The present 
expts. were made in the same app. and catalyst bed as pre¬ 
viously used (foe. cat). Having thus kept check with ac¬ 
tivity or the catalyst, tlie catalyst was now subjected to pre¬ 
liminary treatment with pure K at 550° for 4 to 5 hrs., and 
then the observation of the hysteresis was started by lower¬ 
ing the temp, of the catalyst to 437° and by switching the 
gas Sow to that oi NKj-K mixt. or specified coinpn. Each 
run of a definite corapn. of inflow gas was continued for 4 to 
ICO hrs. until the outflow rate (.V' A ) or XK* remained per¬ 
fectly coast., when the inflow gas was switched to other 
coinpn. oy increasing or decreasing Nn and fixing the AV 
of XHa at 70 cc./mm. throughout. The R at the latter 
steady state finally attained for each const, compn. of the 
inflow gas was then plotted against tlic ratio of ,V a /.V A . 
The points lie rcproducibiy on a single curve that descends 
mono topic i>* with increase of .VaAVx, as long as the runs 
were started at *Vu/:V A greater tlian 4 and then conducted 
at Aii/AVkept above 1.5 throughout. As iVj r /.V A was dc 
creased inflow 1.5, R continued to decrease for a long time 
down to a const, value appreciably lower than R of the 
foregoing runs at higher :Vj r /A r A . At A r u/A r A < 1.5 it took 
07 hrs. for R to become const, which was them kept const, 
for further .*10.hrs. Oil decreasing :V U /A\ further, R rose, 
until Xti/Mx ™ 0. Initially the outflow rate of XH a cx- 
ceder! its inflow rate. This excess outflow of XHj de¬ 
creased rapidly to vanish with hr the 1st 20min. of the obser¬ 
vation, its R being attained after 1G lirs. and kept for a 
further 12 hrs. The similar excesswas observed at Lite 2nd 
cycle of tracing tile hysteresis, when die value of .Vn/.V A 
was switched from I to 4. After Lite above uctu. ozNu/N* 
of 0 and I, die iuflow rate of gas iuixt- of const, compn. was 
varied iu each ease just as iu the previous wt*rk. Tom.I 
results indicate tlmt R reveals a stable hysteresis. The 
hysteresis was satisf.u:torily accounted for ou the b.asis of a 
slight modification of the mechanism concluded iu the former 
paper and of the known phase cqu.il. of the Fc-X system and 
shown to defy the rate-detg. step of the recombination of 
adsorbed X atoms iu accordance with the previous conclu¬ 
sions. H. E. Dunbar 


Relation between catalytic activity and weight of metal 
films used for the decompo:h:iwa of XH». S. R. Lngan and 
C. Kerr.bail (Queen's Univ., Belfast, Ire.). Structure 
Properties Thin Films, Proc . Intern. Conf. Holton Landing, 
iV. Y. 1059, 495-502.—The tlecompn. nf XII* to Xf and H» 
on thin evapd. films of Xi and Fc were studied at 440* and 
417*, resp., by using mass spcctromctric analyses. In the 
case of Xi, activity decreased ■-» the mass of the film in¬ 
creased from 1 to 12 ing. but remained const, for heavier 
films. The behavior of I*V. films lends to be erratic l»nt 
activity increases monotonously with film wt. Diflemices 
between Xi and Fe film data may lx: correlated with their 
resp. sintering behavior. Frederick C. Xachod 


36. Chem. Abstr. 56 , 10968i, 1962. 

Reaction before the catalyst during the decomposition of 
ammonia. Dim. Vladov and Sh. Dinkov. Codishnzk 5o/i- 
iskiya Uniit. Fiz. Mat, 54, Xo. 3. i 13-23(1959/60)(Pub. 
1961).—Gaseous NH, contg. <0.2% H a O was passed at a 
velocity of 8-30 cm./see. through an exrernally heated 
.quartz tube contz. either a Fe-AI-K catalyst or an inert 
packing, both at 470®. Tiic gas temps, in the vol. before 
and after the active catalyst were lower than when an inert 
packing was used; the temp, difference (AT) was greater 
. before than after the catalyst. If a new, nonactivatcd 
catalyst was used, AT generally increased with time, up to 
502 min. These results show that the Xlilj dccompn. on the 
catalyst is a chain reaction proceeding in the ammonia vol. at 
a linear velocity greater than the cxptl. gas velocity. 


I960 

37. Chem. Abstr. 54, 12756d, 1960. 

Catalytic decomposition of ammonia on evaporated metal 
films. S. R. Logan and C. Kcmball (Queen's Univ. ( Bel¬ 
fast, Ire.). Trans. Faraday Soc . 56, 14*1-53(1960).— Dc- 
compn. of mixts. of NIL -r Hi on metal films was followed 
by use of a mass spectrometer. Activation energies and 
pressure dependences were detd. for Xi, Co, Rh, Ft, Ru, 
and Re. Fe was reported earlier (CA S3, 3S585). Nitrides 
formed with V and to varying extents with W and Ta. 

V nitride was shown by x-ray diffraction to be uotistoichio- 
metric VN, for which some kinetic results were obtained: 
Reliable measurements were not obtained for Ta nor for Pd* 
but an activation energy was found for W. Sintering ap¬ 
peared to occur with all metals as they were heated in the 
presence of the gases to the reaction temp. Only Xi and Fe 
were investigated in detail: The rate-detg. step of the 
decompn. was the desorption of Nx from the catalyst sur¬ 
face, and the results were discussed in relation to theories 
put forward (CVt 35, 7273*, 36, 30S0*, 42, 2501g). 

Victor R. Deitz 


1959 

. Chem. Abstr. 54, 23636g, 1960. 

Estbnzted upper Unfits to the half-life of thermal decom- 
:csidca of ammonia, hydrogen, me inane, and propane. 
Dudley R. Herschbach. U.S. At* Energy Contm. LAhlS- 
.554, 30 pp.(l935).—The upper unfit was cstd. for the l /a* 
iine of dissocn. at 100 atm. for XHj, CK*, and Call* at 
^3C0°:<. In each ease a unimoi. reaction in the homogene¬ 
ous gas phase was chosen as most suitable. Slater's theory 
■/as used to est. the necessary frequency factors. The upper 
knits to the Vrthuc for dlssocn. rangy from 3 X 10“* to 
i X 10”* sec. Extrapolation oi decompn. rate data ob- 
aiaed at IGGO* and 1 atm. pressure gives smaller values 
dr the l A- time of dlssocn. From Nuclear Sci. Abstr. 13, 
Abstr. Xo. 20851(1953)* K. L. C. 


t 
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1961 

}. Chem. Abstr. 55, 963g, 1962. 

Adsorption phenomena under conditions of ammonia syn- 

esis. A, I. . Krasil’shclukov and L. G. Antonova (State* 
Inst. Xitrogen Inti., Moscow). Zhur. Fiz . Khim. 35, 
1710-15(1061).—An investigation was made of the electro- 
chcin. adsorption potential or X? on Fc, Ag r and Cu at 425* 
and on Xi and'Cu at 250°, or H- on Co at 250° and on Fe at 
425°, and or a Nr-H* mixt. on Fc at 425° and on Co at 250°. 
Measurements were made of the potential of a porous metal 
aim in an atm. of the gas, with a Ag-air electrode as the ref¬ 
erence. The pos. sign of the potential for the Xj-Fe system 
(which was higher than in the case of other metals),indicated. 
that the adsorption of X; or. ?c was accompanied by a 
transfer of an electron from Fe to X*, apparently yielding 
X*”. The results show that the rate of formation of XII* 
on Fe was deed, by the adsorption rate of X*, and the rate of 
XH* decomposition was detd. by the rate of desorption of 
X*. The adsorption potential of X* on Xi and Co at 250* 
was approx. —0.15 v. and — 0:4 v., resp. The adsorption 
potential of the Xr-IT* mixt. lay between the corresponding 
values for the individual components of the mixt. The po¬ 
tential of A gat 425* had the same value as at 360* (Aotn. 
nova, CA 55, LM2*>5). _ A. P. Kotloby 


. Chem. Abstr. 5jS, 85l8e, 1962. 

Study of chemisorption by the kinetic method. (A pre¬ 
liminary note). Mikios Magyar (Vegyipari Egyetetn, Fizi- 
kai-Kenia; Tanszck, Veszprcrn, Hung.). Magyar Kcm. 
Folyoiral 67, 460^1(1961).—A method is described by which 
the chemisorption of solid-gas reactions can be detd. 
manometricully. The method is illustrated by the chemi¬ 
sorption of XHj during catalytic decompn. with catalysts 
f activated C contg. Ft, Pd, and Fe oxide in a static sys¬ 
tem. Ernest J. Breda 


. Chem. Abstr. 55, 24l4ld, 1961. 

Conversion anomaly in small-scale fluidized beds. Pal 
Szoicsauyi (Univ. Chem. Inti., Veszprcrn, Hung.). Magyar 
Keith Folyoiral 67, 7S-*2t I9dl).—The catalytic (FeV de¬ 
compn. or XHj was studied iii isothermal reactors of 15-30- 
mil effective vol. and 1.7 and 2.4 sq. cm. in cross-sectional 1 
area^ resp. The output of the dualized i>cd was higher than 
that of the stationary bed. The difference was max. at the 
mean reaction ratedeed rate ratio and decreased when 
decreasing amts, of catalyst were user!. At tile onset of 
duidization the output increased sharply with an increase in. 
feed rate; or. further increase iu reed rate, it increased gradu¬ 
ally until 1 a max. was reached, and then gradually decreased. 
The anomaly was attributed to the particlc-sizc distribution . 
and movement of die bed (CA 54, 14S0S/). If gaseous voids 
progressed through the bed at high speed, the gaseous com¬ 
ponent content increased. Generally, the output at the 
transitional region was greater when it was approached 1 from 
the duidized-bed side tliau when it was approached from the 
stationary-bed side. G. J. Ernyei 


1962 

41. Chem. Abstr. 58 , 7421c, 1963. 

Determination of the equilibrium constant of the dissociation 
reaction of ammonia in a broad interval of temperatures and 
pressures. P. M. Kesserman and A. G. Tabachnikov. Inzh.- 
Fjc. Zk., Akad. Sauk Stlorussk.SSR S, Xo. 10, 19^25(1902). 
la the general case, A' p is a function of pressure and temp., and 
• *:hy in the limiting case for Ibw values of pressure docs it agree 
with the classical equil. const., K p , detd. by the law of mass ac¬ 
tion and depending only on the temp. The literature gives data 
«•: various investigators on the calcu. of the equil. const, of the 
»or the synthesis of XIIj, but these data arc cited for 
i-nly a limited temp, interval, and generally include only exptl. 
v.*!ia*s oil K^, where A’,* is the equil L const. corresponding thco- 
rrtically. to the gaseous state of the components. For the detn. 
•u A* ; ., a function of temp, it is sufficient to have accurate data 
*4 inolur heat capacities of the involved components in a wide 
range of temps, and also the value of K^ at sonic one temp. The 
heat capacities of each component should be known to an error of 
r.i.t more than 0.3%. The difficulty of obtaining the heat capac¬ 
ity of each component scp. to this degree of accuracy is avoided 
by obtaining an ar.al. expression for the change of heat capacity 
during the reaction. For the reaction XHj — l / a X r + */jH* 
this expression is dCp. - -4.63 + 0.53(1/100) - 0.01235(1/ 
im;*. where AC* is C^ - %-C?.* - V,C“\ and t is the Centi- 
gr^de temp. The final equations for the equil. const. A* and 
the Heat of reaction dAf 0 take the form log A'* - -3.107013 log 
T t 0,653269 X 10~ j r - 0.045014 X 10"•7’* + (2075/T) + 
’ 3.3S5ijoid d// 0 - -9439 - 6.169906 T t* 2.9874 X 10“•I* 1 - 
0.4117 X lO” 4 !**, where T is the abs. temp. Values of the 
cqui*. const. *■ Psut/pl/ifiiff'w*. tabulated for 100* intervals 
fr.*m 200 to 3000*. At 200° A* is 0.5784, at 1000 ° 0.0136 X 
b* at 2000* 0.0133 X 10^, and at 3000° 0,6586 X 10“\ 

William C. Rucbsamen 


42. Chem. Abstr. 60., 4843b, 1964. 

Structure of commercial Fe catalyst under NH* decomposition. 
I. Determination of phases appearing and their lattice param¬ 
eters. Toshiji Matsui and Tsaniu Toyoshirmu /. /to. Inst. 
Catalysis , Hokkaido Univ . 10(2), 105-29(1962). Constituent 
phases and lattice parameters were detd. by x-ray and 1 electron 
diffraction with catalysts at 3 points on the Hysteresis loop of 
rate of steady decompn. of Mb. Effects arc revealed by de¬ 
creasing and then increasing II infiow rate, Nh, stepwise at a 
fixed inttbw rate of XHj, S Af over doubly promoted Fe catalyst 
maintained at approx. 450". At point Nu/Nk » 0 the catalyst 
consisted solely of y'-phase except just at the inlet of the catalyst 
bed where a small amt. of f-phuse coexisted with y'-phase. 
On the upper curve of tbc hysteresis loop at point Nti/N\ — 1 
on decreasing N& the catalyst was solely a-phasc, except at inlet 
of bed, where some y' coexisted with the main cr-phase. On 
the lower curve, also at Nu/Na * 1 but with increasing Sn, 
the catalyst was composed solely of y'-phase or <x-phase at the 
inict or outlet, resp., with both phases coexisting in the middle. 
The X content at least at point Wh/Ha * 0 decreased along the' 
the line of ffbw of the catalyst bed. Electron micrographs of 
surfaces of catalysts exhibited “pore** and “crack** structures, 
and indicated 1 tliat pore is only an intergranular void. Surface 
features of single crystals of Fe in surface of bed were much dif¬ 
ferent from those of catalyst with respect to “pore** structure. 
Therefore, the promoter in the catalyst inhibits surface mignition 
of Fe atoms. Arthur Levy 
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. Cham. Abstr. 53 , 13183a, 1963. 


Acrivadon hears for ammonia decomposition on catalysts of 
eren. cncnueal natures. *. Cata»yst based on iron. Vu; 
.iyukij. VI. 1. Kusov, ikiul 0. A:. Strel'tsov. Kinctiku i 
Kntciiz 4, V>4 *-S{ 1963). Activation energies with four different 
catalysts were *Iettl: as to.lows: Catalyst couipn. in % KcO, 
%I*c-0i. w.AI-*Oj» . %K~0; 'A.CaO, %SiOz. E in kcul./imil., temp, 
ran-c: 25.16, 74.58, 0:26, —, —. —, 65, 325-475*; 25.12, 75.60, 
0.26, 1.06, —. —, 67. 350-500°; 20.20, <14.67, 3.98, 2.15. —, —, 
54. 32.13* 5S.SO, :>;T«, 0.87,3.441. S3. 23>.W\ 

H. K. Zimmerman 


1964 

47. Chem. Abstr. 60, 12698b, 1964. 

NH4 adsorption on metal promoted catalyst systems. R. T. 
rtartU aiul K. N. Ihnciink (OVuif Res. & In vi;16p. Co., Pittsburgh, 
l'a.)i J. Phys. Chan . 68f;3), 055* 7M964h The vnl. of XH* 
adsorbed on Al-O^iiul SiGj-supjmrted Xi, Co, I*t, and W cata- 
» lysts was measured at 175 ami 515°. R. A. Horne 


. Chem. Abstr. 59_, 3346f, 1963. 

Catalysis on single crystals. XIX. Decomposition of am¬ 
monia or. different crystal surfaces of copper. Joachim Voelter 
and Manfred Schoen (Deut. Afcad. Wiss., Bcrlin-Adlcrshof, 
Ger.). Z. Anorg . Allgem. Chem. 322, 202-11(1963); cf. CA 
54, 94Sue. The decompn. of XK? on disk-shaped single crystals 
of Cu and on poiycryst. Cu is inhibited lst-order. The greater 
inhibition on (100) than on (111) faces is attributed to preferen¬ 
tial adsorption of H on the (100) face, and is paralleled by a 
faster anodic dissoln. of the (100) face on electro polishing. The 
decotnpns. on the (111) face at850 and t <0° are 2 and 12 times 
faster, res?., than on the (100) face. The activation energies 
are 35 and 77.5 kcal./mole on the (111) and (100) faces. rcsp. # 
and 52.4 kcal./mnlie on poiycryst. Cu. the causes of these 
affects arc discussed in terms of electronic, geometric, and other 
factors. Richard H. faquith 


. «hem. Abstr. 58, 8435a, 1963. 

Further shock-tube studies by infrared emission of the decom- 
osition of ammonia. T. A. Jacobs (California Inst, of Tcchnol., 
asadena). J. Phys. Chcm . 67, 665-7(1963). The dccoitipti. of 
u>ck-hcatcd N’lTj was studied by monitoring the infrared ctnis- 
ion of the 2.7-3.2 -m fundamental region. The dccoitijm. follows 
kinetic law given by d(XHi)/#il — k( NlI*) , /^Ar) , /f, with 
- (2.5 X 10 ia )«- n ^ r 1 ./mole-sec. Cf. CA 57, 11894 d. 


. Chem. Abstr. 59, 14622d, 1963. 

Catalytic inhibition of adsorbed hydrogen. S. R. Logan 
niv. Leeds, Engl.). J.Ckem. tzduc. 4C(9), 473-4(1963). The 
alytic decompn. of NKj at several hundred degrees is thought 
occur by progressive stripping of K atoms from the adsorbed 
ia mols., to give adsorbed N f atoms that occupy most of the 
face of the catalyst. The desorption of these strongly-bound 
sorbed atoms, e.g. 2iY(ads.) —► Njfg), is the ratc-controlling 
?, all the other surface processes being in equil. The rate of 
:ompn. is givcn'by; Rate » A^exjjfAtf*) — A„(<zofO* // (P*ii»*/ 
, )* // l where k*, 04 , h , and/are consts., 9 s is the fraction or the 
:s occupied by X atoms, and K Is the equil. const, for 2X'Hj — 
4- 2r:j. An increase in the .1 pressure alters the surface 
;il. and diminishes the concn. of the species participating in 
rate-cctg. stop. Thus, the resuming decrease in the rate of 
omprt. and the neg. exponent in the rate equation are not 
.scd by the preferential 1 adsorption of another species, e.g. H, 
previously thought. fames F. Read 


48. Chem. Abstr. 6£, 64f, 1965. 

Transient species observed in the catalyzed decomposition of 
ammonia. Charles E. Meiton and Paul H. Emmett (Oak Ridge 
Natl. Lab., Oak Ridge, Tcnn.). /. Phys. Chem. 68( 11), 3318-24 
(1964)(Eng). A research mass spectrometer was used to study 
the catalytic decompn. of X’H a over a Pt wire at 1.0"• to 1 m 
and 75-1300°. Three free radicals, X', X"M, and X'Hi, were 
observed in the gas phase and, hence, must have desorbed from 
the surface of the catalyst. The radical N’K* was studied vs. 
temp. In adrfn. to the radicals, the ions X'H 4 * and X'Hj" were 
observed in the gas phase. These ions were apparently produced 
by the hot surface of the catalyst; no ionizing electrons were 
. utilized in their production. X’K** was observed at catalyst 
temps, as low as 500V XTHaD** - was obtained from an X'HjD* 
mixt. The activation energy for XH, decompn. from a 1:5 
H-NH, mixt. is 52 kcall/mole of NHj. Measurable quantities of 
N, NH, and NHi were found in the gas phase when an iron 
filament was used as a catalyst at 1000°. RCKG 


1965 

49. Chem. Abstr. 63, 7688d, 1965. 

Nineties of the decomposition of ammonia on iron catalysts* 
under the conditions of chemical equilibrium. Yu. I. Fyatnit- 
skii, N. A. Stukanovskaya, and V. A. Roitcr. Ukr. Khim. 
Zh. 31(3), 244-52( 1065)(Russ). A circulating NH*-syn thesis 
reactor using a doubly promoted: Fe catalyst was pumped out 
and refilled with raixts. of various compns. enriched with l *X r H,. 
r There was a rapid decrease of “NHj in the gas stream which was ~ 
attributed to a rapid equil. with adsorbed N r which had not been 
pumped off the catalyst; 2N (adsorbed) 4- 3Ht ~ 2X r Hj (gas 
phase). If the catalyst had been in contact with U N\ then after 
pumping off there was a rapid increase of u NHi after refilling 
with ordinary XTij. Based on the changes of U N U N ratios, 
the vol. of adsorbed N (expressed throughout the article in terms 
of the vol. of NH, that it would produce) 'could be ealed. and 
used to calc, the sum of the vols. of XT4, in the gas phase and of 
adsorbed N (Knh,) and the 2 rate consts., W t in ml./hr.-ml. of 
catalyst, and kr, in atnu # *Vhr. t using W - (VNH.ln((Zo —0.38)/ • 
(Zt —0.38)lj and the Tcmkin-Pyzhcv relation (CA 34, 6512 T ) 

W =» h 7 (pxuf/pni 3 ) 0 -*, Z« and Z t =- at. fraction “N at times 0 
and t, 0.33 the final at. fraction U N. Values of W at equil.— 
ealed. from values of Ur detd. at below equil. conditions were too 
large. The activation energy for decompn. of X’Hj was 61.5 
and 48.5 kcal./mole at equil. and nonequil. conditions, resp. 
These effects were attributed to the catalyst having its active cen¬ 
ters differently coated with the products of the reaction under the 
2 sets of conditions. The stoichiometric no. of 2 obtained by 
Bnomoto, ei al. {CA 49, 15457/;) resulted from their failure to 
take into account the initial ru,, .xchangc with the catalyst. 
The method of 3okhovcn, ct ci , \ CA 54, 837a) which gave a 
Stoichiometric r.o. of 1 is more accurate. The rate limiting step 
is, as assumed 1 by Temkin and Fyshcv and by Bokhoven, the ad¬ 
sorption of X'. The voLL of adsorbed X fits the relation 0.00174 
T inj r. 0 P s with a* ^ 1.095 X lO». i .975 X I0«, 4.903 X 10*. 
1.174 X 10* at 375°, 402°, 425°, and 450°, resp. 

John Howe Scott 


Source: http^://www.indus d< iments.ucsf.edu/docs/tkvl0000 
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1965 (continued) 

. Chan. Abstr. 63 , 12371e, 1965. 53 

is r:: 2 -ccte:».:ninj step of ammonia synthesis and decom- 
w*t;onj3ver smgiy and doubly promoted iron catalysts, rvaz- 
.non *aunka (Hokkaido Lniv. f Sapporo, Japan), Osamu 
.jimamoto, and Akio Matsuyama.- Proa. Intern . Congr. 

Amsterdam, 10(24 i 670-87, discussion- G87(Fub. 

Joo>v )• * A new method tor deciding the rute-detg. step of 
vrij syr.taesis or deeompn. is presented which is applicable to the 
ase where t;;c overall reaction is more or less apart from equil.* 
nc ^etr.oc consists in measuring the stoichiometric no., v rt of the 
. s ^? or in directly rmcmg out elementary steps which 
.c •». .>*«*»“ Ov 4 .i.»* 3y the iiiCkiicKi presented the uein, of » r and 
ie ending or partial cquil. are conducted concurrently in a 
n^pe run or ex-pc.^ The method was applied to singly and 
ouo.y promoted -*e catalysts. The resuits so far obtained 
aicate txiat X chemisorption or desorption is ratc-dctg. at 
-ound atm. pressure and at temps, near 400*. RCTT 


Cbem. Abstr. 54, 11914f, 1966. 

The rate determining step’of ammonia synthesis and decompo- 
ion. I. Reaction over singly promoted Fe catalyst at 305 and 
Kazur.cri Tanaka (Hokkaidd Univ. Sapporo, Japan). 

Res . Inst, Catalysis, Hokkaido Univ * 13(2), 119-50(1965)(Eng). 
netic investigation was made of XHj synthesis and deeompn. 
use of l4 X as tracer over a singly promoted ?e catalyst at a 
al pressure of 550 mm. Kg and at 305 and 340*. During the 
aljrzcd XKj synthesis or dccompn., the chcmi$nrhcd X wns in 
*tial cquil. with the gaseous XH* but not with the gaseous X*. 54 

c X chemisorption and desorption were ratc-dctg. for catalyzed 
iz synthesis and nec^mpn., resp. In dccompn., the observed 
ues for V, (the stoichiometric no. of the ratc-dctg. step) were 
scr to unity with reference to the overall reaction, 311* -b 
INIh, pr.wiuing further evidence for X* desorption being 
.tg. In synthesis, the observed V, values were appreciably 
cr than unity and decreased to zero with increasing chem. 
nicy. This peculiar behavior of V* cun be explained as re- 
ting from the adsorption of XH* on the catalyst and the walls 
app. during the XH* synthesis or dccompn. 

3. K. W. Copeland ^ 


Cherr.. Abstr. 65, 3059f, 1966. 

Heterogeneous-homogeneous mechanism in the catalytic 
ecompcsttica or ammonia. Experiments under static condi- 
ons. aj. Vladov and VI. Dyakovxch. Codisknik Sofiiskiya 
n». V./t Okkridski /' Khim* Fax. 53, 157-64(1963-64)(Pub. 
j6o)(3uIg). The dccompn. of XH* on Pt-Rh and Fe 
,calysts^.s a reaction with a heterogeneous-homogeneous mcch- 
'.ism. .»e amt. o* heat Q which was introduced in the reaction 
as greater than that necessary for the deeompn. of XH* (Q ? ) f 
.e release, and the heat racianon. The heat was removed 
oca the catalyst by certain active particles. The differences 
% Q* V* e j^^vc and the deactivated catalyst were detd. 
/ tae % of tne ctcooipd* XKt* 3. Hadzija 


1966 

Chem. Abstr. _65, 9736e, 1966. 

Catalytic activity of iron-nickel catalysts as a function o: their 
electronic structure. R. 7. Luvrentovich, M. T. Rusov, and 
Yu. X. Artyukh. Ktnciika i Kntaliz 7f3), 553-6fl9GG)(Russ): 
The catalytic activity of the Fe-Xi catalyst was detd. by the 
f;ow method at atm. pressure and; 550-670°. The wording 
medium was a stoichiometric X-H mixt. contg. 23-5% by vol. 
XK,. Plots were made of sp. catalytic activity of the Fe-Xi 
catalyst at 650° and the no. of unpaired d-clectrons as a function 
o; the catalyst compn. For catalysts of the compns. 100,' SO, 
70; 65, 55, 45, 35, 30, and 20% Fe, the values of the sp; surfaces 
and activation energies of XHj dccompn. were, resp.: 6.3 and 
54. 4 and 53. 3.9 and 50, 3.2 and 52, 2.9 and 50, 2.6 and 52, 
1.S and 51, 1.9 and 51, 1.6 m.Vg. and 52 kcal./molfc. The 
electron work function was detd. for the catalyst under con- 
citions close to those for XK* dccompn. The contact potentiaj 
difference of the Fe-Xi catalyst in a X-H-NHj atm; at 420 
decreased as the Xi content increased, which was analogous to 
the behavior of the sp. surface with compn. changes. The data 
presented indicate that the magnitudes of the sp- catalytic 
activity and the contact potential diiicrcnces as manifestations t 
ox the surface properties of the alloys studied should be cldsely 
related with the voU electronic structure* of the alloys, particu¬ 
larlywith the no. of unfilled d-orbitals. ' KSJR 


Chem. Abstr. 67 , 26150g, 1967. 

26ISOg The catalytic decomposition of ammonia. VI. In¬ 
hibition of decomposition rate. Miklos Magyar, Bela Szcnyi, 
and Janos XTosoui (Hung. Oil Gas Res. lust., Vcszprem). Vcsz- 
premi Vegyip.Egyct.Kodetn., A 10(1-2), ll-20(l96G)(Hung); 
cf. CA 61: 7750a. The dccompn. kinetics of XH* on a carrier- 
free Fe oxide catalyst was studied under static conditions at 
various initial ratios to establish the inhibiting effect of 

H on the reaction rate. The pressure did not affect the sorption 
equil., i.e.,_the apparent activation energy, in the pressure range 
studied (270-3S3 atm.). The inhibiting effect of H decreased 
with increasing tqmp. owing to an increase in H recombination 
rate, facilitating the liberation of active centers. The usual 1:3 
X:H ratio in industrial NHa synthesis is not the optimum one. 

_ -V. G. J. Ernyei 


55. Chem. Abstr. 64, 17065d, 1966. 

temperature and concentration distribution in a packed-bed 

reactor. Y. Oki, E. Oshima, Ii. Inouc, and S. Yagi (Univ. 

Tokyo). Kagaku Kogaku 30(4), 341—8(196G)(Japan). A cotn- 
. putational model was developed for predicting the temp, and 
concn. distribution in a packed-bed reactor. The model is based 
on the discontinuous change of temp, and concn. from one void 
space to another. The mass and heat transfer caused by fluid 
mixing are represented by the perfect model, which was proposed 
by Deans and Lapidus, and the other heat transfer mechanism, 
independent of fluid mixing, is expressed in terms of the stage- 
to-stage heat transfer coefi. derived from tUr heat transfer model 
given by Yagi and Kunii. The catalytic dccompn. of XH* by 
an 7e catalyst was carried out, and the rate equation of this re¬ 
action was derived from the differential reactor analysis, and then 
the conversion and temp, distribution in the integral packcd-hed 
reactor of the same reaction was obtained exptlL Caicm of this 
reaction and of the oxitin. of SO* (Smith, ei al.) by this new com¬ 
putational model gave better agreement to the exptl. data than 
the results of other calcn. methods. Cf. Y. K., CA 52 11 a. 

RCZF 


Source: htt ps:// www.ind u strydocu ments. 1 in.qf edii/rions/tkvinnnn 
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